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For many decades, it was believed that, in order to function, most proteins had to fold into welldefined three-dimensional structures. Since the 1990s, however, it has become increasingly clear that many proteins have functional states that are highly disordered. Rather than having a single, compact structure, these proteins undergo constant fluctuations among a vast number of conformations, most of which are more highly expanded than folded proteins. These proteins are described as being intrinsically disordered. Because they represent ensembles of rapidly interconverting conformations, intrinsically disordered proteins are generally more challenging to characterize than are folded proteins. One of the important methods used to characterize disordered proteins is small-angle X-ray scattering (SAXS). This method provides information about the distribution of interatomic distances within the molecule. [new graph] The paper highlighted on this journal cover used both SAXS and computational simulations to study an intrinsically disordered protein that functions in the regulation of bacteriophage λ. a virus that infects bacteria. A key element of this study was the direct comparison between the observed SAXS data and the predictions of the computational model. The paper also adopted a mathematical concept, the fractal dimension, to describe the overall compaction of the disordered polypeptide chains. As illustrated in the cover illustration, this property, designated D m , describes a scaling relationship between the radius of a sphere and the mass of material enclosed by the sphere. The fractal dimension can be estimated from SAXS measurements and calculated from an ensemble of simulated conformations, thus providing a direct point of comparison between the experimental and computational results.
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